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FOREWORD 


This publication is a supplement to "Report on World 
Sugar Supply and Demand - 1980 and 1985". The historical 
data base for supply and demand has been expanded to include 
1974/75 and 1975/76, thereby giving a broader base for 
analysis. The present report, known as "Report on World 
Sugar Supply and Demand - 1980 and 1985 - An Update" had 2 
more years of data in addition to the 20 years utilized 
in the first report. 

Sugar is a very volatile commodity. It is produced almost 
worldvwide , and is highly regulated in many of the producing 
and consuming countries. Therefore, future supply and 
demand may be influenced significantly by government or 
intergovernmental programs, as well as the usual factors, 
such as weather and prices. The projections in this "Update" 
did not attempt to predict the influence of any such programs. 

This "Update" was done by the Development and Resources 
Corporation of Sacramento, California for the U.S. Department 
of Agriculture. Leslie C. Hurt, Sugar and Tropical Products 
Division, Foreign Agricultural Service, USDA, served as 
Project Leader for the study. 

Use of commercial and trade names does not imply approval or 
constitute endorsement by USDA or the Foreign Agricultural 
Service. 


Robert M. McConnell 
Director 

Sugar and Tropical Products Division 
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INTRODUCTION 


The world sugar market from 1954/55 to 1972/73 was relatively static with very few 
unexpected changes in supply or demand. 1 2 In late 1973 and 1974, the sugar supply and 
demand situation went through some rapid gyrations. World sugar prices increased six 
times over a 10- to 12-month period. There was speculative buying, the sugar market 
was thrown into disequilibrium, and the future of the world sugar market was uncertain. 
This period was followed by a period of excess supply from 1975 to the present (1978), 
when prices fell below production costs in some countries and sugar went begging for 
a market. The Foreign Agricultural Service of the U.S. Department of Agriculture set 
out to investigate the world sugar situation in detail beginning in 1974 and culminating 
with this report. FAS was assisted by Development and Resources Corporation, an 
international consulting company headed by David E. Lilienthal. 

The investigation was conducted in two separate phases. Phase I focused on the 
collection, electronic data processing, verification, and documentation of consistent 
data series related to production and consumption of sugar in foreign countries. The 
data were published in October 1976 in Statistical Bulletin No. 562, entitled "Sugar* 
World Supply and Distribution, 1954/55-1973/74." 

Phase II used the data generated in Phase I to project future prospects for foreign 

supply and demand in 1980 and 1985. Twenty-one major countries and six country 

groups such as OPEC were analyzed in detail. These countries and country groups 

account for a majority of the world's consumption, production, and trade. Countries 

not analyzed individually or included among the country groups were aggregated 

into a "Rest of the World" category so that the total world supply and demand situ- 
. 2 

ation could be examined. The results of this investigation were published in a 
November 1977 report entitled "Report on World Sugar Supply and Demand, 1980 
and 1985." 


1 Sugar as defined in this study includes all centrifugal sugar. 

2 

The U.S. was included in this category since a major goal of this study was to project 
sugar supply and demand utilizing the trade flows of major foreign countries and the 
emphasis of FAS was toward providing U.S. producers with analysis concerning foreign 
countries. ~~~ 
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This report is an update of Phas.e II, and recalculates projections contained in the 
Phase II report by the use of an expanded data base to cover the years 1954/55 to 
1975/76. This extended the data base by 2 years since the Phase II report utilized 
data from 1954/55 to 1973/74. The expanded data base is published in FAS publica- 
tion FS3-77 entitled "World Sugar Supply and Distribution, 1954/55-1975/76." 

The reason for expanding the analysis, given 2 additional years of data, was the 
absence of the price response of supply and distribution variables for some countries 
in the Phase II report. Utilizing data only through 1973/74 yielded projections of the 
relatively static years prior to 1973 and the sudden price increases of 1973 and 1974. 

The subsequent price decreases of 1975/76 were not reflected in the Phase II projections. 

Figure 1 indicates the relationship between price data used in the Phase II and the 
Phase II update projections. With more data years reflecting price variation, it was 
hypothesized that a stronger statistical relationship between supply and distribution 
variables might be realized in the update. 

The impact of High-Fructose Corn Syrups (HFCS) was not specifically addressed in this 
modeling effort. A detailed analysis of HFCS was contained in the Phase II report, which 
indicated that world production was concentrated in the U.S., EEC, and Japan and would 
be less than 4 million metric tons by 1985. While HFCS could be important to regional 
markets, it will probably account for less than 4 percent of world sugar production 
by 1985. 1 

PROJECTION RESULTS 

The equations utilized for the update were essentially the same as those utilized for 
Phase II, and they appear in Table 1. The one change is that no Type II equations (those 
testing exchange rates, exports and imports, substitute crops, and various dummy vari- 
ables as explanatory variables) were utilized in the update projections. The type of 
equations used for each country appears in Table 1. As can be seen in Table 2, the 
statistical performances of the Type I equations were significantly improved by the 
addition of 2 years of data. 


Based on world HFCS production of 3.8 million metric tons in 1985 compared to projected 
world sugar production of 100 million metric tons in 1985. 
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TABLE 1 

EQUATIONS USED IN PHASE H UPDATE WORLD SUGAR PROJECTIONS 
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TABLE 2 V 


EQUATIONS USED FOR PHASE II UPDATE PROJECTIONS 


Country 

Production 

Consumption 

Stocks 



-uquauon i ype 


France 

I 

i 

I 

Italy 

III 

i 

I 

United Kingdom 

I* 

in 

III 

Federal Republic of Germany 

I 

i 

I 

Argentina 

I 

i 

I 

Australia 

I 

i 

I 

Brazil 

I 

i 

I 

Central America 
and Caribbean 

I* 

i* 

III 

Cuba 

III 

m 

I 

Dominican Republic 

I* 

i 

III 

.India 

I* 

hi 

I 

Mexico 

I 

i 

I 

Philippines 

I* 

hi 

III 

Republic of China 

III 

i* 

I 

South Africa 

I* 

hi 

I 

Poland 

I 

i 

I 

Indonesia 

I* 

i 

I 

USSR 

I* 

i 

I 

Iran 

I 

i 

I 

Canada 

I* 

i 

I 

Japan 

I* 

i 

I* 

Spain 

III 

i 

I 

EEC 

III 

hi 

III 

Eastern Europe 

III 

hi 

III 

OPEC 

III 

hi 

III 

Rest of World 

III 

hi 

III 


^Projections for "Major Exporters" and "Other" country group categories were made 
by summing the projections for the individual countries within the group. 

♦Projections where Type III or II equations were used in Phase II and Type I equations were 
used in the update due to the improved statistical performance of Type I equations with 
the expanded data base. 
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The statistical results for the Type I and Type III equations (see page 4) are shown in 
Tables 3 and 4, respectively. The statistics shown are the estimated coefficients, 
the corresponding t statistics, and R for each regressor used in making the projec- 
tions. The t statistics appear below the coefficients in parentheses. In almost all 
cases lagged dependent variables were used in making projections so that the Durbin- 
Watson statistic (test for autocorrelation) is not listed in the following tables for any 
of the estimates. 

The projections for hectarage, production, consumption, inventories, and demand 
for the individual countries and six country groups for 1980 and 1985 appear in 
Tables 5 and 6, respectively. Projections for the world are also included in these 
tables. In order to make world projections, a "Rest of the World" category was 
formed. This category consists of all countries not included in a country group. 

The projections are made for 1980 and 1985 with price scenarios of 7, 15 and 23 cents 
per pound FOB Caribbean port. Only one equilibrium price can exist for 1980 and one 
for 1985. Supply and demand do not equal for price scenarios used in this study. However, 
fluctuations in supply and demand can be observed as they move toward equilibrium as 
prices rise or fall. The price utilized in this update is a constant 1976 price, whereas 
Phase II utilized a constant 1974 price. 

The "Excess Demand" and "Excess Supply" categories in Tables 5 and 6 are simply 
excess supply available for export or excess demand to be met by imports. 
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TABLE 3 

REGRESSION RESULTS FOR TYPE I EQUATIONS 
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Equation Income Population Per Capita Consumption Price 
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Central American -111,025 383 .60 15.7074 3.1558 .71 13,190 347.2650 -109.99 

and Caribbean (5.039) (5.049) (10.845) (-1.767) 
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REGRESSION RESULTS FOR TYPE III EQUATIONS 


Tt* H H 

OO CO • t- 

C'J Cl ^ t'- 


S * * 



I 

T!> 

£ £ 

£ 

a 

o 


M 




a 

1 

0* 

O 

*hI e^f 

col 

vi 


10 



9 


>* 
>-) 

s p 


O 

O 

00 

a 

O 


3 

O 


S £ 

0J 

Q 


*3 


E 

Q 


>6 c 

si 


8S 

O CL. 


>. 

■CL 

f 


I'll 


o 

O 


OO N t* 
<30 H C*> 
o h- CD 


H 1/5 OV 
WON 
t"» (O Lf> 


■MOO 
•CM ■— I ■— ( 

<n <M i-i 


o oo lQ nnh 

CM tD r-i O M o 

N H H O M O 


H ^ (O NHOO 

WOO M <71 CO 

^ M i—l Lrt ^ 


0 0(7! 
n n h 
M N N 


tO TJ< O 

o> ^ <r> 

«r n m 


CM CO CM 
cn^m 
CD cn oo 


^ 0 > ** 
^ W rt 


NlOU? 
175 ^ ^ 
O Ol 'f 


O CD CO 

wood 
u> ^ 


■tf t» *-H 
N OCMfl 
^175 0 


% 

o 

x> 

S 


I* 


M N M rH i— i f 


IN CM CM- 
H N N 
CM i-l 


rtH H O to W 


NO ^ « N N 

N O CO C5 Lrt H 

WMH 


CM 00 CO rl C- 00 00 <£l O) N 

tt 1 ct> lo niooi orate o o *-■ 

N WHO O) OO OO 00 tO 

N w’n C-T CM CM CM* CM* CM CM Cm' CM 


tn rf CO 

o ** cn 
to in o 


h m co co in h 

i-i o> t- cn to co 

»— i a cd oo oo oo 


to m co 

rH Lf> 

H N N 


CO tf 't H H H H H H 


H (OtO 
CM H 
o m co 


ui o»to 
co o m 
CM CM <-M 


co t^. CO 
uo co to 

C'- CO to 


to CD to 

CN c- 'tf 
N ID O 


£ 7 > to UO 

O' tD LO 

m co o 


to to co 

^ c^> •-< 
ot>o 


C- to 

ntD tO 

03 t- CM 


t~ CM O 
co to t'- 

r*H C75 CO 


to O CO 
tf rt h 
CO CO CO 


H CM l> 
03 o in 
NOO 


D UO O 
CO CO 00 
t-< 03 t- 


H 1 C 
to CO o 
in in m 


to CO c- 
CO to o 

CO 00 CM 


t r-l W CM CO 


? 

Dj 

oj 

£d . 

? ! 


fn ID 


« 

9 


a? 

$ 


O IO N 

» in co 

oo co co 


c- oo co 
in o n 
r~* O O 


«tf to 00 
in cm 03 
co ro cm 


00 tn CM CO CM o 

Hiont- o t- 

c- to to to t* t* 


CM OO CO 
CO IT- CM 

co in co 


to to c- 
in Co h 
l> fc- CO 


t i-i m m m 


cm O’ m 
r-l co in 
CM Ti* to 


co ^ t n 
i-i oo in 
<73 OO CO 


orth- a) « h to ^ m 

cm co in in m m 1 h co 

IDN H H H H CO CO CM 


tcwo 
O CD to 
oo in o 


co to co 

LD C3 
O CM Tf 


^ H CO 00 CM <0 I'D O CO in to t£> lOOif CO CO <o 

00 03 03 M’ CM to ID If) CTl I 1 H W ID H O H Irt O 

HHH CO^TT CM fO CO CM CO CO 00 CM ^ vf ID 


« 

o 

*n c 

<D tO 
c tu 
5 -D 

■a o 

So 

§ •§ 
o § 


•^L 


11 


Dominican Republic 7 148 1,165 228 1,393 971 189 233 422 

15 163 1,279 205 1,484 1,089 185 21D 395 

23 177 1,391 181 1,572 1,206 180 186 366 



TABLE 5 (Continued) 
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TABLE 5 (Continued) 
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No significant price variable in the production equation. 
No significant price variable in the consumption equation - 
No significant price variable in the inventory equation. 
Canada, Japan, and Spain. 



PROJECTIONS OF WORLD SUPPLY AND DEMAND FOR SUGAR 

1985 
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TABLE 6 (Continued) 
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SUMMARY AND CONCLUSIONS 


The world sugar economy is a complicated maze of government policies, trade arrange- 
ments, and different consumption patterns. No one equation or set of equations can 
completely explain the world sugar economy and no such attempt was made in this study. 
What is attempted is to provide projections for production, demand, and hectarage for 
1980 and 1985 using different price scenarios and economically and statistically sound 
equations to estimate variable parameters. 

This update study has utilized much of the information in the Phase II study. The reader 
is referred to the Phase II document for complete background information on methodology 
and data sources. 

Graphical derivations of the supply and demand situations for 1980 and 1985 appear in 
Figures 2 and 3. The data utilized to construct these supply and demand curves, which 
were taken from Tables 5 and 6, appear in Tables 7 and 8. 

The excess supply figures for the world totals represent additional carry-over inven- 
tories in excess of those necessary for "working" inventories in the world supply and 
demand situation. Excess supply would serve to decrease production and along with 
the low supply price, force supply towards the equilibrium level. 

The excess demand figures for the world totals theoretically estimate demand in excess 
of supply. This amount would represent the amount of inventories over and above 
"working" inventories necessary to meet world demand — an undersupply situation like 
the disequilibrium that contributed to the rapid price increase in 1974-75. 

This analysis indicates an estimated equilibrium price for 1980 of 15.-6 cents per lb 
and for 1985 of 20.2 cents per lb, with supply and demand equilibrium levels of 110.7 
million MT and 120.2 million MT, respectively, for 1980 and 1985. 


17 




18 







QUANTITY 



19 









TABLE 7 


EQUILIBRIUM SUPPLY AND DEMAND SITUATION FOR THE 
WORLD SUGAR ECONOMY IN 1980 


Price 

(*/lb) 

Supply-^ 

Excess 
Supply _ 

Demand-/ 

Excess 

Demand 



ITIG II 1C 


7 

105.3 



115.0 

9.7 

15 

110.0 

•0 

111.1 

1.1 

15.6— / 

110.7 

— 

110.7 

— 

23 

114.7 

8.0 

106.7 



- Supply = quantity produced and beginning inventories 
-/ Demand = quantity consumed and ending inventories 

- Denotes equilibrium price 
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TABLE 8 


EQUILIBRIUM SUPPLY AND DEMAND SITUATION FOR THE 
WORLD SUGAR ECONOMY IN 1985 


Price 

(<t/lb) 

Supply-/ 

Excess 

Supply 

Demand 

Excess^/ 

Demand 


million 

metric tons — 


7 

112.8* 

_ _ 

128.2 

15.4 

15 

118.0 

— 

123.5 

5.5 

20. 2-/ 

120.2 

-- 

120.2 

— 

23 

121.5 

3.0 

118.5 




1 / 

- Supply = quantity produced and beginning inventories 
2 / 

- Demand = quantity consumed and ending inventories 
3/ 

Denotes equilibrium price 
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Other important findings of this study are as follows: 


— Historically, sugar producers and consumers have responded to changes in 
price} however, some countries do not respond directly to market and eco- 
nomic forces and, for them, supply and demand are difficult to project using 
equations reflecting price and other economic variables. 

There is evidence that a sugar supply and demand "cycle" do exis t. 

Evidence of Price Response 

A key variable in each of the supply and distribution equations tested was world price. 

Out of the 63 equations tested for the individual countries, only one country did not respond 
to price according to theoretical economic considerations (see Table 4). This was the 
Dominican Republic, which appeared to increase stocks as price increased, contrary 
to the hypothesized relationship. 

This was probably due to the Dominican Republic's traditional reliance on the U.S. 
market. Maintenance of the U.S. market is important to the sugar industry in this country. 
Stocks are manipulated for U.S. market maintenance as opposed to maximizing revenues 
on the open market. 

Six other countries did not respond to price as expected. In the equations for these 
countries, price did not enter a stepwise regression at an inclusion level of .9£. They 
were as follows: 

Country Variable 

— Italy Production 

~ Cuba Production and consumption 

— Philippines Stocks 

— Republic of China Production 

— South Africa Consumption 

India Consumption 
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l-tSfe * s a regular deficit EEC country in sugar production. As such, Italy receives a 
high derived intervention price designed to encourage production. This creates a large 
subsidy for production and reflects high production costs. Production costs are such 
that import sugar can cost considerably less than Italian sugar. The effects of a subsidy 
and high production costs distort the effects of world price on production decisions 
and leave world price as an insignificant influence on Italian sugar production decisions, 

Cubans production and consumption situation are regulated by the government. The 
effects of changing politics in Cuba have caused many fluctuations in the Cuban sugar 
industry. The embargo on Cuban exports by the United States that began in 1960 pro- 
duced dramatic changes in the Cuban sugar production situation. An additional problem 
in projecting Cuban sugar production was encountered in 1970, when production increased 
by over 54 percent in 1 year due to a government decision to increase sugar production. 
These and other periodic changes in the Cuban political and trade situation overrode 
price as a critical explanatory variable for production and consumption in Cuba. 

The Philippines , like the Dominican Republic, has traditionally been dependent on the 
U.S. market. Through 1974 the government attempted to meet the U.S. sugar quota 
and in some years has had difficulty in reaching this goal. The government has also 
been known to hold stocks as a speculative move to obtain a higher price. This occurred 
in 1976. These reasons and others related to control by the Philippine government indi- 
cate that their stock management policies cannot be explained by world price. 

The Republic of China has had very stable sugar production. Production in 1955 was 
755,000 metric tons (raw value) as compared to 819,000 in 1976. The average produc- 
tion over this time period was 856,000 metric tons. Production in the Republic of China 
is price inelastic and yielded a statistically insignificant price variable for projection 
purposes. 

South Africa^ domestic sugar consumption data have been influenced by the injection 
of brown sugar into the consumer market in 1959/60 and the subsequent growth of con- 
sumption by 153,000 metric tons since that time. Data showing the growth of brown 
sugar consumption are shown in Table 9. 
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TABLE 9 


SOUTH AFRICAN 



DOMESTIC 

SUGAR CONSUMPTION 



(in metric tons) 


Year 

White 

Brown 

Total 

1955-56 

593,508 

— 

593,508 

1956-57 

610,105 

— 

610,105 

1957-58 

659,521 

— 

659,521 

1958-59 

657,474 

— 

657,474 

1959-60 

526,101 

12,492 

655,837 

1960-61 

561,026 

113,615 

674,641 

1961-62 

553,234 

122,575 

675,809 

1962-63 

559,189 

116,559 

675,748 

1963-64 

601,582 

122,854 

724,436 

1964-65 

624,821 

127,084 

751,905 

1965-66 

646,909 

131,890 

778,799 

1966-67 

638,377 

122,243 

760,620 

1967-68 

627,705 

106,757 

734,462 

1968-69 

661,459 

108,113 

769,572 

1969-70 

678,459 

112,012 

790,471 

1970-71 

716,474 

118,931 

835,405 

1971-72 

746,154 

124,739 

870,893 

1972-73 

777,908 

131,144 

909,052 

1973-74 

835,184 

145,618 

980,802 

1974-75 

899,063 

154,286 

1,053,349 

1975-76 

957,059 

164,372 

1,121,431 

1976-77 

980,499 

165,141 

1,145,640 

Sources 

The South African Sugar 

Year Book 1976-77 
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The addition of brown sugar to the consumption picture resulted in further increases 
in total sugar consumption. 

Data utilized in testing the projection equations were for white sugar only. The influx 
of brown sugar consumption has affected white sugar consumption. As a result, the 
time series data were reflecting two different variables, one variable for white sugar 
consumption and the other for brown sugar consumption. This situation could have 
affected the consumption projection estimates, since a data error was apparent in the 
series used for the estimates. 

Of greater importance, however, is the direct government intervention in domestic 
retail market supply and prices. The domestic retail market price is fixed by the 
government and it is insulated from the swings in the international market price. The 
result is that domestic consumption is not influenced by world price. 

India's consumption of white sugar is heavily influenced by the production of artisan 
non-centrifugal sugars. In fact, non-centrifugal sugars typically account for almost 
three-fourths of domestic consumption. There is direct competition between the two, 
with domestic price and government policy being important determinants of the con- 
sumption levels of each sugar type. The result is a world price variable that is statistically 
insignificant due to the domestic competition between white and non-centrifugal sugars 
and government price intervention. 

Another relationship that should be mentioned is the demand situation for Mexico. 

The supply totals for Mexico in 1985 at first glance seem to indicate that as price in- 
creases supply decreases but demand increases. This is contrary to a priori economic 
knowledge and the projection results obtained for other countries. A closer look at 
the Mexican projections reveals that the expected relationships between price and the 
other variables actually do hold. Supply is defined as the sum of production and begin- 
ning inventories. Demand is defined as the sum of consumption and ending inventories. 

All four variables showed statistically significant response to price in the direction 
that should be expected; i.e. positive for production and negative for consumption and 
inventories. However, inventories have a much stronger response to price than does 
production. When supply is calculate^ the results are that supply declines as price in- 
creases due to a decrease in inventories that is greater than the increase in production. 

The signs in the projection equations were as hypothesized and correct, even though 
the supply and demand totals seem to defy a priori assumptions. 
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Evidence of a Sugar Cycle 


A 22-year data series (1955 through 1976), such as was used for this study, is probably 
not sufficient to draw conclusions about a sugar cycle; however, some interesting rela- 
tionships can be noted. The evidence available consists of the patterns of historical 
price fluctuations, the historical residuals of world production and consumption, and 
the derived equilibrium prices for 1980 and 1985 as a result of this study. 

Figure 1 on page 3 plotted world prices from 1955 through 1976. As can be seen from 
this information, prices seem to fit into a 6 -year cycle as indicated by the high points 
on this chart. The cycle years would end and begin in 1956/57, 1962/63, 1968/69 and 
1974/75. 

Production and consumption are closely related to world prices in most countries. 

Given a price cycle, a pattern in production and consumption should exist due to 
relationships between production, consumption and prices. Historical excess supply 
and excess demand are plotted in Figure 4. According to the high points in Figure 4, 
a production and consumption cycle does seem to exist. High points for excess supply 
(supply less demand) seem to occur approximately 2 years after high points in 
world price. 

Excess supply and demand calculated from the 1980 and 1985 projections indicate a 
continuance of past cycles (dotted line on Figure 4). Based on a 15 cen^scenario, 
demand in 1980 should be exceeding supply and prices will begin to rise. This will be 
a result of production decisions based on world prices which began to fall in 1975 and 
demand which will respond to lower prices. According to past cycles, 1985 is probably 
close to the height of a period of excess demand. 

The notion of a sugar supply and distribution cycle corresponds to economic equilibrium 
theory in that as price is bid up by excess demand production is stimulated. As supply 
rises, prices fall and again stimulate demand. The economic forces that cause the cycle 
and resulting price fluctuations probably can not be controlled by the actions of Individual 
governments. However, knowledge of the cyclic nature of world sugar supply and demand 
can be a valuable tool when planning sugar production and marketing strategies. 
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FIGURE 4 

HISTORICAL AND PROJECTED EXCESS SUPPLY AND DEMAND 1955 - 1985 
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PROJECTED EXCESSES 

(BASED ON 75c PRICE SCENARIO) 





PHASE II 


ERRATA 
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The following are errata for the Phase II study entitled "Report on World Sugar Supply 
and Demand, 1980 and 1985," published in November 1977. 

1. There was a typographical error on Table 42, page 279, concerning con- 
sumption for the "Rest of the World" category. This did not affect the 
World Totals, which remain the same. The corrected Table 42 page is 
reproduced on page 30 of this report. 

2. The price utilized in the November 1977 study was a constant 1974 price. 

3. Tables 18 and 19 in the Phase II Report on Nicaraguan production costs 
should have cited the following source: Dr. Philip F. Warnken, "Production 
Costs and Returns for Major Agricultural Products of Nicaragua; Data 
Tables for 1972 and 1975." 
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TABLE 42 (Continued) 
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* U. s. GOVERNMENT PRINTING OFFICE ; 1070 261-599/110 


1/ No significant price variable in the production equation. 

2/ No significant price variable in the consumption equation. 

3/ No significant price variable in the inventory equation. 
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